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1. Heau u 3a1a4M 0CBOEHUS TUCUUILINHBI/MOAY IS

[lenp OUCLMIUIMHBI 3aK/IIOYAeTCs B OBJAJEHUM CTYAEHTAMH OCHOBAaMH pabOThl C S3BIKOM
Python B ananmse naHHBIX, pacIIMPEHUH TEOPETHYECKOW M MPAKTHUECKOW MOATOTOBKH B 001acTH
MaTeMaTHYeCKOro aHaJIN3a, JIMHEHHOH anreOppl, METOI0B ONTUMU3ALIUU, TEOPUH BEPOATHOCTEH.

3a1a4uy JUCLUIUINHBIL:

- OBJIaIcHUEe OCOOEHHOCTAMHU s3blka Python nns anHanm3a AaHHBIX, NPUHLUUIIAMHU YTEHUS
Pa3JIMYHBIX JaHHBIX;

- u3ydyeHue Python-6ubimorek, copepkammux OOJBIIOE KOJIUYECTBO WHCTPYMEHTOB: OT
OBICTPBIX OIEepaluii ¢ MHOTOMEPHBIMH MacCHBaMH 0 BH3YAJIM3allUU W peaU3allH Pa3IHYHBIX
MaTeMaTHYeCKUX METOJI0B, B TOM 4YHCJIE JMHEHHOM anreOpbl Kak OCHOBHOI'O MaTeMaTHYEeCKOI'o
anmapata /st paboThl ¢ JaHHBIMU;

- W3Y4YEHHE METOJOB ONTHMMM3ALMM KaK HAWIY4IIero WHCTPYMEHTa Ul ONpENCIICHUs
ONTUMAJIbHBIX [IAPAMETPOB CUCTEMBI,

- 3HAKOMCTBO C MATPUYHBIMH Pa3JIOKEHUSMHU, KOTOPBIE MCIIOJIB3YIOTCS INPU IOCTPOECHUU
PErpeCCHOHHBIX MOJENEH, JUIsl YMEHBIIEHUS Pa3MEPHOCTH JAaHHBIX, B PEKOMEHAATEIIBHBIX CUCTEMAX U
B QHAJIU3€E TEKCTOB;

- pacluupeHre 3HaHUui 0 0a30BbIX KOHLENIUIX TEOPUU BEPOSTHOCTENH U CTATUCTUKH, KOTOPBIE
HE00XOANUMBI JJIs1 IOHUMAHUsl MeXaHu3Ma paboThbl MPAKTUYECKH BCEX METO/JIOB aHAJIN3a JIaHHBIX.

2. Mecto aucuuMmianHb/Moay.as B crpykrype OIIOII BO

JlucuuiuiiHa OTHOCHTCS K JUCHHIUIMHAM syekTuBHOoro monyns «Digital & IT. MamunHOE
o0y4yeHMe U aHaJIW3 JIAHHBIX» YacTH y4eOHOro IjiaHa, GopMUpyeMoil ydacTHUKaMu 00pa30BaTeNIbHBIX
OTHOLLIEHUH.

HCO6XOI[I/IMBIMI/I YCIOBUAMMU AJId OCBOCHUA JUCHUIIIIMHBI ABJIAIOTCA:

— 3HaHWE OCHOBHBIX MAaTpUYHOW  anredpbl, MaTEeMaTUYECKOIO
BEPOSITHOCTEN M MATEMATU4YECKOM CTATUCTHKY;

— TIOHMMAaHHE€ OCHOBHBIX IPUHIMIIOB AJITOPUTMU3ALMH U IPOrPAMMHUPOBAHHS;

— 3HaHHe OCHOB sI3bIKa MporpaMMupoBanus Python;

—  BJaJICHUE HaBbIKAMHU HCIIOJIb30BAHUS KOMIBIOTEPHBIX TEXHOJOTUH U CPEelCTB 00pabOTKU
nH(pOpMaLINH.

CopepxaHue  OUCHMIUIMHBL  SBISETCS  JIOTUYECKMM  MPOJOJDKEHMEM  JUCLMILIMHBI
«MatemaTiKa» 0a30BbIM JJIl U3YUEHHUS CIEAYIOLUMX TucHumuinH monyns «Digital & IT. Mammunnoe
o0y4yeHMe M aHaIU3 JaHHBIX»: «MammHHOoe 00yyeHHe M BOMPOCHI MCKYCCTBEHHOTO HHTEJIEKTay,
«HetiponHsle cetn», «lIpuknaaHble 3a1a4u aHANM3a JAHHBIX».

aHanu3a, TEOpHHU

3. Pe3yabTaThl 00yUeHHsI 10 THCHHUIJIHHE/MOTY IO

[Ipomecc wm3y4deHUs AUCIUIUITMHBI/MOMYJISI HampaBlieH Ha (QOpMUpPOBAHWE CIEIYIONTUX
KOMIIETEHIINN:
Tabmuua 3.1

Kon 1 naumeHnosanue
Kox u HaumeHnoBaHue

HUHAUKATOpa NOCTUKCHUA

Kon n HaumeHoBaHue pesynbrata 00y4eHus

KOMIIETEHIINHT xommerenm (VITK) 10 JUCIUIUINHE

YK-1. Cmocoben | YK-1.1. OcymiecTBiseT | 3HATE: 31 aKTyaJbHBIC UCTOYHUKHU
OCYIIECTBIISIT TIOWCK, | BEIOOD aKTyaJIbHBIX | HH(POPMAIIUA O COBPEMEHHBIX OMOTHMOTEKax
KPUTUYCCKUH ~ aHaNM3 U | POCCHHMCKUX U 3apyOexHbix | Python ams ananusa maHHbIX

CHUHTE3 MH(OPMAINHY, | ICTOYHHUKOB, A TAaK XK€ MOUCK, | YMeTh: Y1 0oCylmIecTBIsATh MOUCK, cOOp M
MPUMEHSATH CUCTEMHBII | cOop Hu 00palOTKy | MOATOTOBKY JAHHBIX JJIS aHAJIM3a

oAX0/ st petienus | uHGopMaIMK, HeoOXxoauMmoi | Bragers: Bl HaBblIkAMH TMOATOTOBKH W

IIOCTaBJICHHBIX 3a1a4

IJ14 peIICHUSA MMOCTaBJICHHOM
3a1a4uu

06paboOTKH JaHHBIX cpeacTBamu Python

YK-2. CnocobeH onpenensiTh

VYK-2.1. TlpoBomut aHamm3

3HaTh: 32 3Tamnsl HUHTCJIJICKTYAJIbHOT'O aHAJIM3a




Kpyr 3amad B
TOCTaBJICHHOM
BBEIOMPATH
CITOCOOBI 150
HCXOOsI W3

pamkax
LeJu u
ONTUMAJIbHbIE

perieHus,
JEUCTBYIOLIUX

MOCTaBJICHHOU EeH u
(bopMyJIIpyeT COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 3amad,
KOTOPBIC HEOOXOAMMO PEIUIUTh
JUTSL €€ JIOCTIDKEHUS

JaHHBIX, TUIIOBBIC 3aa4l aHaAJInM3a JaHHBIX

YMmeTh: Y2 GopMyaupoBaTh 3aJaud aHAIN3a
JAHHBIX B PaMKaX MOCTaBJICHHOH LIEIH

Brnaners: B2 HaBbikamMu aHaiu3a JTaHHBIX
cpenctBamu Python

IIPaBOBBIX HOPM, UMErOIUXCA | YK-2.2. Breioupaer | 3Harh: 33 coBpeMeHHbIE OHWOJIHOTEKH W
pecypcoB U OrpaHHYCHUN ONTHMAJIBbHBIN cnoco0 | metons! Python mist ananm3a maHHBIX
pelienus 3amad, UCXoad u3 | YMeTh: Y3 BbIOMparh  ONTHUMalbHBIC
UMEIOIUXCA  PECYpCOB U | OMONMMOTEKHM W METOABI, HUCXOIs W3
OrpaHU4YeHUM HMMEIOIIMXCS PECYPCOB U OrPaHUYEHUI
Brnagers: B3 HaBplkaMu HMCTIONB30BaHUA
pa3nuuHbIX OubIMoTek u MeTonoB Python
[IKC-3. Crnocoben | [TIKC-3.2. PazpabateiBaeT | 3HaTh: 34 MaTeMaTWYECKHE METOABI U
WCIIONB30BaTh COBPEMEHHBIE | KOMIIBIOTEPHBIE mozenu | 6ubnmorekn  Python, wucnons3yembie mpu
WHPOPMAaLIUOHHBIE TEXHOJIOTHUECKUX MPOIECCOB | pa3paboTke KOMITBIOTEPHBIX Mojenei
TEXHOJIOTUMU W TPHUKIAJHBIC I/IO60pYI[OBaHI/IH aHaJIn3a JaHHbIX
MPOTPaMMBbI pu YMmers: Y4 npuMeHSTh MaTeMaTH4ecKHe
MOJICTTUPOBAHUH u MeTronel W Oubmmorekn  Python — musa
pa3paboTke pa3paboTku KOMIIBIOTEPHBIX Mo/ieneit

TEXHOJIOTHYECKHUX MPOLECCOB
1 000pyIOBaHUS

aHaIn3a JaHHBIX

Bragers: B4 HaBbIKaMU peanu3anuy MOJIEIeH
aHaIIM3a JaHHBIX cpeacTBamu Python

4. O0beM JUCHUNJIMHBI/MOLYJIA

OO0l 00beEM TUCHUINIMHEL COCTABIAET 3 3aueTHBIX equHuLbl, 108 yacos.

Tabnuua 4.1
AynuTopHBIC 3aHATHS / KOHTaKTHAS
®dopmMma
®dopma Kypc/ pabota, Jac. CamocrosarenbHast | KoHTposb, OMERVTOUHOG
II M TOYHOHU
o0yueHus | ceMecTp [paktrueckne | JlabopaTopHbie paborta, 4ac. yac. P Y
Jlekmun aTTecTaluu
3aHATHUS 3aHATHUS
O4Has 3/5 18 34 - 56 - 3a4er
3a04Has 3/5 6 10 - 88 4 3a4eT

5. CTpyKTypa U coaep:kaHue TUCHUTIINHBI/ MO

5.1. CtpykTypa AUCIUTIINHBI.
ouHasi popma odyuenus (ODPO)

Tabmuua 5.1.1

CrpyKTypa qUCHHUIUINHBI/MOIYJIS AyRMTOpHEIE
No 3aHATHS, Yac. CPC, | Bcero, Kon MJTK OrnieHOuHbIC
n/n | Homep Jac. Jac. cpezcTaa
HaumenoBanue paznena J. | Mp. | JIab.
pasnena
YK-1.1 Komnoxksuym
YK-2.1 (ITpunoxenne
1 1 Baenenne 2 8 - 14 24 VK-2.2 1), Pa6ora Ha
I[MKC-3.2 | npakTH4YecKux
3aHSITHSIX
YK-1.1 Komnoxsuym
N YK-2.1 (ITpusoxeHune
2 2 E;i%“‘:e““ Python n muneiisaz 6 | 10| - | 14 | 30 | VK22 | 2), Pacorana
P [NIKC-3.2 | nmpakTuyecknx
3aHATHAX
YK-1.1 Komnoxksuym
Onrumuzanyst 1 MaTpUYHbIC yR-2.1 (Ipunosxenue
3 3 ASOKCHIS 6 8 - 14 28 VK-2.2 2),, Pabora Ha
p [MIKC-3.2 | npakTuyeckux
3aHATHAX




YK-1.1 Komnoxksuym
YK-2.1 (ITpunosxxenue
4 4 CiyuaiftHOCTh 4 8 - 14 26 VK-2.2 3), Pabora Ha
[IKC-3.2 | mpakTH4yecKux
3aHATHAX
YK-1.1 Bomnpocsr k
YK-2.1 3a4eTy
5 | 3auer ) i i i i YK-2.2 (ITpunosxenne
I1KC-3.2 4)
Uroro: | 18 | 34 56 108 - -

3aouHasi popma o0yuenusi (3PO)
Ta6muma 5.1.1

CTpyKTypa IUCHHUIUINHBI/MOIY IS Ayitopisie
Ne PYKTypa HucH w 3aHATHSA, 9ac. CPC, | Bcero, Kox WJIK O1LeHOYHBIE
/ H . .
i oMep HaumenoBanue pasaena JI. | IIp. | JIa6. ac ac cpeActsa
pasnena
YVK-1.1 KontponbHas
YK-2.1 pabora
1 ! Brezenne ! ! i 22 24 YK-2.2 (ITpunosxenue
ITIKC-3.2 5)
YVK-1.1 KontponbHas
bubaunorexu Python n nuneiinas YK-2.1 pabora
2 - 28
2 anredpa 2 4 22 YK-2.2 (ITpunoxenue
ITKC-3.2 5)
YK-1.1 KontponpHas
OnTuMu3aIus 1 MaTpUIHBIC YK-2.1 pabota
3 - 28
3 Pa3IoKEHUS 2 4 22 YK-2.2 (ITpunosxeHne
ITKC-3.2 5)
YK-1.1 KontponpHas
N YK-2.1 pabota
4 - 24
4 Crny4aifHOCTB 1 1 22 VK22 (Mprosene
ITKC-3.2 5)
VK-1.1 Bonpocsl k
YK-2.1 3a4eTy
5 |3 - - - 4 4
ayer VK-2.2 | (Tlpunoxenue
ITKC-3.2 4)
Uroro: | 18 | 10 - 92 108 - -

5.2. Coneprxanve TUCIUTITUHBI/MOTYIISL.

5.2.1. Coneprxanue pa3/ieioB AUCUUIUINHBI/MOAYIIS (IUAAKTUYECKHE €AUHULIBI).

Pasnen 1. «Benenue». Python — onuH W3 IIaBHBIX HHCTPYMEHTOB CIEIHMAIUCTA B HAYKE O
naHHbIX. [ukiel, ¢ynkuuu, reHepatopsl, list comprehension. dyuknuu u ux cpoiictBa. [Ipenen u
MIPOU3BOHAs. ['€OMETPUYECKUI CMBICII TPOU3BOHOM.

Paznen 2. «bubnuorexku Python u nuneiinas anre6pa». Pandas. Data Frame. NumPy, SciPy u
Matplotlib. Pemenune ontummzanmoHHeix 3agad B SciPy. Cucrembl JIUHEHHBIX YypaBHEHUH.
Marpuunsle onepauuu. Panr u onpenenurens

Paznen 3. «Ontumuzanus v MaTpUydHbIE Pa3yIOkKEHUs». YacTHbIE MTPOU3BOIHBIE U TPAJUEHT.
KacatenpHast miaockocTh W JiMHeiHOe npubmkenue. ONTUMU3anUsa HErNMaakux ¢GyHKuuid. Merton
MMHTAIIMA OT)KHTa. ['eHeTnueckwe aiaropuTMbel W auddepeHnuansHas 3Bomonusa. Hemmep-Mu.
[Tpubnuxenue MaTpuiel MEHbIIETO paHra.

Paznen 4. «CnyuaiiHoctby. Ciay4yailHOCTh B T€OpUHU BeposATHOCTEW U ctatuctuke. CBoilcTBa
BEPOSTHOCTH. YcJoBHas BeposTHOCTh. OleHka pacnpeneneHus 1o  BblOopke. BaxkHble
XapaKTepUCTUKH pacripenesieHuil. LlenTpanbHas npenenbHas TeopeMa. /loBepuTeabHbIE HHTEPBAIbI.




5.2.2. Copeprkanue JUCHUIUIMHBI IO BUAAM y4EOHBIX 3aHATHH.

JIeKIIMOHHbIE 3aHATHSI

Tabmuna 5.2.1

Ne /it Homep pasmena QUCIMILTAHBL OObew, Jac. Tema JTeKIuu
O®0O | 300 | O3P0
1 1 2 1 - Bsenenue
2 2 6 2 - Bubauoreku Python u nuneiinas anreGpa
3 3 6 2 - OnTUMHU3aLMA U MATPHYHBIE PA3I0KEHHSA
4 4 4 1 - Ciy4aifHOCTh
HUroro: 18 6 -
HpaKTH‘leCKHe 3AaHATUSA
Tabnuma 5.2.2
Ne /i Howmep paszgena quUCHUILUTHHBL Obwewm, uac. HanmeHoBaHUE MPAKTHUCCKUX 3aHATHIA
O®0 | 300 | O3d0
1 1 8 1 - BBenenne
2 2 10 4 - bubaunorexu Python n nuneitnas anre6bpa
3 3 8 4 - OnTUMHU3ALMA U MATPHYHBIE PA3I0KEHHST
4 4 8 1 - Ciy4aiiHoCTb
HUroro: 34 10 -

JlaGopaTopHble padoThbI

Jlabopamophvie pabomvl yuebHbiM NIAGHOM He NPedyCMOmpeHsl

CamocrosiTeibHast padoTa CcTyAeHTa

Tabmnuua 5.2.3

Ne Howmep paznena O0bem, yac. Tema Bix CPC
n/n JVICIUTITHHBI 00 | 300 | 0300
1 1 3 22 - Brenenue Toprorosxa x
MIPAaKTHYECKUM 3aHATHAM
2 2 10 22 ) Bubmorexn Python u nmuHeitHas IToaroroBka k
anredpa MIPAaKTHYECKUM 3aHATHAM
3 3 10 22 ) OnruMu3anyst 1 MaTpUIHbIE [Moaroroska k
Pa3NoXKeHUs HNPaKTUYECKUM 3aHATUSAM
4 4 10 22 - Cny4aiiHOCTB Toarotosia k
NPaKTUYECKUM 3aHATUSAM
5 1-4 23 ) ) IloaroroBka K KOJUIOKBUYMaMm IToaroroBka k
KOJJIOKBHyMaM
6 1-4 - 4 - 3auer [ToxroToBka K 3a4eTy
Uroro: 56 92 -

5.2.3. TlpenonaBanue IUCHIMIUIMHBI/MOIYJS BEACTCS C MPUMEHEHHEM CIEIYIONIUX BHJIOB

00pa30BaTeNbHbIX TEXHOIOTU:

— BH3yamm3amus Y4eOHOro Marepuasia B O(HUCHOM TIakeTe B JHAJIOTOBOM pEXHME
(JIeKIIMOHHBIE 3aHATHUSA);

— paboTa B MaJbIX Tpynnax (IpakTHYECKHe 3a/1aHHs);
—  WHAUBUIYyaIbHBIC 3a1aHKs (TIPAKTHYECKUE 3aJIaHMUs).

Kypcosvle pabomui/npoexmol yuebHbIM NIAHOM He NPedyCMOMpPeHbl

6. TemaTuka KypcoBBIX paGoT/IIPOEKTOB




7. KoHTpoJbHBIe padoThl

7.1. Metoauueckue yKa3aHus Il BHITOJHEHUS! KOHTPOJIbHBIX PadoT.

Kaxp1ii 00yyaromuiicsi BBITOTHSAET BAPUAHT 33/1aHUS, BBIIAHHBIN MPETIOaBaTEIICM.

Pabora nomkHa OBITH BHIMOJIHEHA C UCIOJIB30BAaHUEM KOMITbIOTEPA HA OJJHOU CTOPOHE JIMCTA
Oemnoit Oymaru ¢popmata A4 uepe3 | unrepsai, 14-m mpudrtom Times New Roman.

TekcT crneayer nedaraTh, cOOJII0O1asl CIEAYIOIIKE pa3Mepsl noJjeil: npaBoe — 10, Bepxuee — 20,
neBoe — 25 u HuxkHee — 20 M.

CTpyKTypa KOHTPOJIBHON pabOThl: TUTYIbHBIN JIUCT, COAECPKAHNE, BBEJACHHE, OCHOBHAS YacCTb,
CIIMCOK HCIOJb30BAHHBIX HCTOYHHUKOB, MPHUJIOXKEHHE. B OCHOBHOH 4YacTH JOJDKHBI OBITH JaHbI
pa3BepHYyThIE OTBETHl HA TEOPETHUECKHUE BOMPOCHI CO CCHUIKAMHM Ha KCIIOJIb30BAaHHBIE MCTOYHHKH.
Pesynprar BBIMONHEHHUS] MPAKTUYECKOTO 3aJaHHS JOJDKEH COJEepKaTh ONHCAHUE HCIOIb3yEeMBIX
METOJIOB ¢ yKa3zaHueM Oubsmnoreku Python. Jluctunr koga ohopmiiseTcs B BUIC MPUITOKEHHS.

C paboroii cmaercs AuUCK ¢ mporpamMmoii Ha Python (wnmm B pabore mMoxer ObITh yKa3aHa
CCBUIKA Ha HOYTOYK C BBITIOJIHEHHBIM MIPAKTUYECKUM 33IaHUEM).

3ayTéHHAs KOHTpOJbHas paboTa MOXeT uMeTh 3ameuyaHus. Ecim paGora He 3aureHa,
o0ydJaromuiicst 00si3aH MPEIbSIBUTH €€ Ha TIOBTOPHYIO PELIEH3UIO, YCTPAHUB BCE 3aMEYaHUsl.

7.2. TemaTHKa KOHTPOJIbHBIX padoT.

KoHTtposbHble paboThl BKIIOUAIOT CIEAYIOIINE BOIIPOCH:

1. OcuoBbl Python. Hukibl, GyHkimu, reseparopsl, list comprehension. @yHkmu U ux
CBOMCTBA.

2. bubaworeku Python. Pandas. Data Frame. NumPy, SciPy u Matplotlib. Pemrenue
ONTUMM3ALMOHHBIX 3a71au B SciPy.

3.  Omenka pacrpeneneHuss 1o BbIOOpke. BakHble XapaKTepUCTHKH paclpeeleHui.
JloBepUTEIbHbIE HHTEPBAJIBI.

8. OueHka pe3yJibTATOB OCBOCHHS TMCIHUIJIUHbBI/MOTYJIS
8.1. Kpurepuu oreHUBaHUS CTEMEHH TMOJTHOTHI W KauyecTBAa OCBOCHHS KOMIIETEHIMI B
COOTBETCTBHH C IJIAHUPYEMBIMU pe3yibTaTaMu 00ydeHus npuseaeHsl B [lpunoxxenun 1.
8.2. Peiitunrosas cucreMa OOCHUBAHUA CTCIICHU ITOJIHOTHI U Ka4Y€CTBA OCBOCHUA KOMHCTGHHI/Iﬁ
oOydJaronuxcsi 0O4HOM (GopMbI OOyUEHHs TpeicTaBlieHa B Taduie 8.1.

Tabmuma 8.1
Ne n/n | Bunps! meporpuaTHii B paMKax TEKyIIero KOHTPOJIs Komugecto 6annos
1 Texymas arTecTaus
Pabora Ha IpaKTHYECKUX 3aHATHIX 0-10
Komnnoxsuym 0-10
HTOTO 3a nepByrO TEKYIIYIO aTTECTAIHIO 0-20
2 TeKylIlas aTTecTalus
PaboTa Ha IpaKTHYECKUX 3aHATHIX 0-20
Komnoxsuym 0-20
HUTOI'O 3a BTOpyI0 TEKYILIYIO aTTECTALUIO 0-40
3 Tekymas arTecTaus
PaboTa Ha IpaKTHYECKUX 3aHATHIX 0-20
Komnoxsuym 0-20
HUTOI'O 3a TpeTblo TEKYLIYIO aTTECTALUIO 0-40
BCEI'O 0-100

8.3. PeiiTuHroBas cuctemMa OLlEHUBAHMS CTETICHU TOJTHOTHI M KaYeCTBa OCBOCHHS KOMIIETEHIINIA
o0yyaromuxcs 3a04HON (popMbl 00yUeHHS NpeCcTaBiIeHa B Tabmuie 8.2.




Tabmuma 8.2

No i/t Busl MeponpusiTuil B paMKax TEKYIIEro KOHTPOJISI KommaectBo 6ammoB
1. KonrponbHas pabora 0-40
2. 3ager 0-60
BCET'O 100

9. YuebHo-MeTOoAMYeCKOEe H HH(OPMALIMOHHOE o0ecTedeHne JUCITUIIMHBI/MOTYJIs

9.1. [lepeuenp peKOMEHIyeMOH JINTEpATyphl peacTasiieH B [Ipunoxenun 2.

9.2. CoBpemenHble npodeccruoHaldbHble 0a3bl AAHHBIX M WH(GOPMAIMOHHBIE CIPAaBOYHbBIC
CHCTEMBI:

—  DnexkTpoHHBIN KaTajgor/DnekTponHas oudaunorexka TUY http://webirbis.tsogu.ru/

— Hayuno-texuunueckas 6uoimoreka ®I'AOY BO PI'Y Hedrtn um raza (HUY) um. .M.
I'y6xkuna u ®T'BOY BO «TUY» http://elib.gubkin.ru/

—  Hayuno-texuuueckas 6ubnmoreka ®I'60Y BO YI'HTYV http://bibl.rusoil.net

— Hayuno-texnuueckas Oubmmoreka @OI'BOY BO  «YXTHHCKMHA rocynapCTBEHHbBIN
TexHHueckuil yuusepcuteT» http://lib.ugtu.net/books

— baza pansbix KoHcynbTaHT cTyleHTa «OJIEKTpOHHasi OMOIMOTEKa TEXHUYECKOTO BYy3a»
http://www.studentlibrary.ru

—  DrekrponHo-6ubmnoreunas cucrema IPRbooks http://www.iprbookshop.ru/

— 000 «M3narenbctBo JIAHD» http://e.lanbook.com

— 00O «9nexkTpoHHOE U3AATEIBCTBO FOPANT» www.biblio-online.ru»

— 00O «PYHO3b» http://elibrary.ru/

—  DrektpoHHO-OMOMoreunas cucrema BOOK.ru https://www.book.ru

— HaumonaneHas snexktpoHHas 6ubauoTexa

9.3. JIuneH3noHHOE U CBOOOIHO PacpoCTpaHsIEeMOe IPOrpaMMHOE 00ECTICUCHHE, B T.4.
OTCYCCTBCHHOI'O MMPOU3BOACTBA.

—  Microsoft Windows;

—  Microsoft Office Professional Plus;

—  Python;

— Anaconda Distribution;

—  Pacrpossrii rpadguueckuii pexakrop GIMP

10. MarepuajbHO-TeXHHYECKOe oDecrevyeHne TUCHUIIMHbI/MOTYJIs
[Tomemienust uid NMpPOBEAEHUS BCEX BHUJOB PAOOTHI, MPEIYCMOTPEHHBIX YUEOHBIM IJIAHOM,
YKOMIUIEKTOBaHbI HEOOXOIMMbIM 000pPYJOBaHHEM U TEXHUUYECKUMU CPEICTBAMHU O0yUEHHUSI.

O0ecne4eHHOCTh MATePHATBHO-TeXHU4YEeCKUX ycaoBuii peanusanun OIIOII BO
Tabmuma 10.1

Ne /it HanmenoBaHue yueOHBIX HanmenoBanue noMenieHui Juist IpOBEICHUS Agnpec (MeCTOIOI0KECHHUE)
MPEAMETOB, KypCOB, TUCLUIUINH BCEX BUJIOB YUEOHOM AEATEILHOCTH, MIOMETICHUH JIJISI IPOBEICHHUS BCEX
(Momyeit), IpaKTHKH, HHBIX MPEIYCMOTPEHHOI yueOHBIM TJIAHOM, B TOM BUJIOB Y4€OHOI1 IesITeIBHOCTH,
BUZIOB Y4eOHOI esTEeIbHOCTH, YHCIIe TOMEIIEHUS I CAMOCTOSITEIbHOW | IIPEeyCMOTPEHHOH y4eOHbIM IUIaHOM
MPEYCMOTPEHHBIX YIeOHBIM paboThI, C yKa3aHHEM TIePEYHsI OCHOBHOTO (B cityyae peanuzanuu
IJIAHOM 00pa30BaTeNIbHON o0opynoBaHus, y4eOHO- HAIJIAHBIX TOCOOUI 00pa3oBaTeabHOM MPOTrpaMMBbl B
MIPOTPaMMBI ceTeBoi hopMe TOMOTHUTENEHO

yKa3bIBACTCSl HANMEHOBAHHE
OpraHHu3alyH, ¢ KOTOPOH 3aKIIF0UCH
JIOTOBOP)
1 2 3 4

1 Marematuka u Python s JIexIIMOHHEIE 3aHATHSI:




aHaJIM3a JaHHBIX VYueOHas ayzutopuss ans  nposepeHus|625039, I. TromeHns, yiL
3aHATUI JIEKIIMOHHOTO THIA; IpynnoBeIX H|MenbHukaiire, 1. 70 (ayzntopus
WHIUBHUIYaJIbHBIX KOHCYJBTALUH; TEKYIIETO|ONpenesieTcsl B COOTBETCTBUH C
KOHTPOJISI ¥ TIPOMEKYTOYHON aTTeCTalnH. pacnucaHueM)

OCHAIIIEHHOCTD:

YueOHast MeOenb: CTOMBI, CTYbs. MOHOOIOK
- 1 wr., mpoekrop - 1 MWT., IPOEKIMOHHBII
3KkpaH - | mmT.,, aKycTH4eckas cucrema
(xononku) - 4 mr., mukpodoH - 1 mir.,
JIOKYMEHT-Kamepa - | mrt., TeneBu3op - 2 mrT.

[IpakTuueckue 3aHITHS:
VYyeOnast aynutopusi g [poBeneHus|625039, T. Tromens, Y.
3aHATHH CEMUHApPCKOro Tuma (nadoparopHsle|MensHukaiite, n. 70 (ayauropus
3aHATUSA); TPYNIOBBIX M WHAUBUIYAIbHBIX |ONpeesieTcsl B COOTBETCTBUH C
KOHCYJbTalluf;  TEKYIIEro KOHTPONISA  H|paclucaHHeM)

IIPOMEXYTOUHOH aTTeCTaluH,

OCHAIIEHHOCTD:
YueOHas MeOeTh: CTOJIEI, CTYJbSL.
MoHOOD0KH,  MPOEKTOp - 1 iT.,

aKycTHdeckas cucrema (KOJOHKH) - 2 MIT.,
MPOEKUMOHHBIN 3KpaH - 1 mrT.

11. Meroanueckue ykazanus no opranusanuu CPC
11.1. Meroguyeckue yka3aHusi 1O MOJATOTOBKE K MTPAKTUYECKUM 3aHATUSIM.

[IpakTuyeckue 3aHATHUSA CIIOCOOCTBYIOT YINIyOJNEHHOMY H3YYEHHUIO IUCHMIUIMHBI U CIIy’KaT
OCHOBHOH (hOpMOI TMO/ABEEHUS HUTOIOB CAMOCTOSATEIbHOW paboThl cTyaeHToB. OCHOBHas Ii€Jb
IIPAKTUYECKUX 3aHATUHN 3aKJIIOYAETCs HE TOJIBKO YIIIyOUTh U 3aKPENUTh TEOPETUUYECKUE 3HAHMS, HO U
c(OpMHPOBATH MPAKTUIECKHE KOMITETCHIINN, HEOOXOAUMBIEC OYAYIINM CIIEUAIACTAM.

Ha npakTudeckux 3aHATHSIX NPUBETCTBYETCS aKTUBHOE y4acTHE B OOCYXKIECHHU KOHKPETHBIX
CUTYalul, CHOCOOHOCTh Ha OCHOBE MOJIyYEHHBIX 3HAHUN HaX0IuTh Hanbosee 3(h(peKTUBHBIE pelIeHUs
MIOCTaBJIEHHBIX MpOOJIEM, YMETh HAXOAWUTh IIOJIE3HBIM JOMOJHUTEIBHBIM MaTepuan MO TeMaTUKe
3aHATUNA. O0yYaromuMes PEKOMEHIyeTC sl CIeAYIOIasi cXxeMa MOJrOTOBKU K 3aHSTHIO:

1. IlpopaboTaTh KOHCIEKT JICKIIHIA;

2. VI3yunTh peKOMEH/IOBAaHHYIO JINTEPATYPY;

3. Ilpu 3aTpynHeHUsIX CHOPMYIHPOBATH BOIIPOCH! K MPENOIaBATEIIO

4. Tlocne BBINOIHEHUS MPAKTUYECKOH paboThl OPOPMUT OTUET U OATOTOBUTHCS K 3aIUTE.

11.2. MeToauueckue yKazaHus 110 OpraHu3aluy cCaMOCTOSTEIbHOW PaOOTHI.

CamocrosTenbHass pabora sBISETCS OJHOW W3 BaXHEHIMX (opM H3Yy4YeHHs JI00OM
aucuUIuIHBL. OHa TO3BOJISIET CUCTEMATU3UPOBaTh M YINIyOUTh TEOPETUYECKHE 3HAHUS, 3aKPENHTh
YMEHHMS 1 HaBBIKH, CIIOCOOCTBYET Pa3BUTHIO YMEHUH MOJIb30BaThCS HAYYHOU M y4eOHO-METOANYECKOM
muteparypoil. [lo3HaBarenbHas NESTENBHOCTh B IPOLECCE CAMOCTOATENbHOM pPaboThl TpedyeT oT
MarucTpaHTa BHICOKOTO YPOBHS aKTUBHOCTH M CAaMOOPTaHU30BAHHOCTH.

B yueGHOM mporecce BBIIENAIOT JBa BUIA CaMOCTOATENbHON pabOTHI: ayauTOpHas H
BHEay/IUTOpPHAS.

AynuTopHas caMmocTosiTeNbHasi padoTa Mo JUCHUIUIMHE BBIIOJIHIAETCS HAa YYEOHBIX 3aHATHIX
10J1 HEMOCPEACTBEHHBIM PYKOBOJICTBOM IPEMNOJIaBaTENsI U 110 €r0 3a/1aHHUIO.

BueaynuTtopHass caMmocTosiTenbHas paboTa CTYACHTOB IMPEJACTaBIseT co0OHM Joruyeckoe
MPOJOJKEHHE ayIAUTOPHBIX 3aHATUN. 3aTpaThl BpEMEHUM Ha BBIIIOJIHEHHWE JSTOM  paboThbI
periaMeHTHPYIOTCsS pabo4YrM y4eOHBIM IUTaHOM. PexxuM paboThl BBIOMpaeT caM OO0ydaroluiics B
3aBHCHUMOCTH OT CBOMX CIIOCOOHOCTEM U KOHKPETHBIX YCIOBUH.

CamocrosTenbHas paboTa MOXKET OCYIIECTBIATHCS HHIUBUAYAJbHO WIM TpYIIaMH
MarucTpaHTOB B 3aBUCHMOCTH OT L€, 00beMa, KOHKPETHOW TEeMAaTUKH CaMOCTOSITEIbHON padoThl,
YPOBHS CIIO)KHOCTH, YPOBHSI YMEHHH 00yUarOIUXCsl.

CamocrositenbHass paboTa BKIOYaeT B ceOs pabdOTy C KOHCIIEKTOM JIEKIMH, HW3ydeHue |
KOHCIIEKTHPOBAaHHE PEKOMEHIYEMOH JHTEepaTyphl, MOArOTOBKA MYJIbTUMEINA-COOOIIECHUI/ T0KIa10B,
MOJrOTOBKAa pedepara, TECTUPOBaHME, PEIICHUE 3aJady W YHOpaXHEHUH 1o oO0paslly, pelieHHe
BapUaTUBHBIX 3aJ]ay, BBINOJIHEHUE YEpTex e, cxem, pacueToB (rpaduyeckux paboT), pelieHue




CUTYallMOHHBIX (MPOECCHOHATBHBIX) 3a/la4, MMOATOTOBKA K JIEJOBBIM WIpaM, NPOCKTHPOBAHUE W
MOZICIIMPOBAHUC PA3HBIX BUJIOB U KOMITIOHEHTOB HpO(i)GCCI/IOHaJIBHOI‘& ACATCIIbHOCTH, HAYYHO-
HCCIIE0OBATENbCKYIO paboTy | JIp.

KoHTponb pe3yiabTaToB BHEAYAUTOPHOW CAMOCTOSATEIHHONW pabOThl MaruCTPaHTOB MOXKET
OCYIIECTBIISITBCSL B TpENeax BpPEMEHH, OTBEICHHOTO Ha 00s3aTelibHbIe y4eOHBIC 3aHSATHS 110
AUCHUIUIMHE W BHCAYAUTOPHYIO CAMOCTOATCIIbHYIO pa60Ty MarucCTpaHTOB MO AUCHUIINIMHC, MOIKCT
MIPOXO/IUTH B MMCbMEHHOM, YCTHOW WIJIM CMEIIaHHOH opme.



Jucnurumna: Maremaruka u Python muis ananusa qaHHBIX

[Tpunoxxenue 1

HJ'[aHI/IpyeMLIe pe3yJdbTaThbl Oﬁy‘leHI/lﬂ AJIs1 Q)opan()BaHml KOMIICTCHIUMHA U KPUTEPUHU UX OLICHUBAHUSA

Hanpagsnenue noarorosku: 18.03.01 XumMuueckast TeXxHoI0TUs
HanpasnenHocts/mpoduiib: XuMudeckasi TEXHOJIOTUS IepepaboTKu HePTH U ra3a

KOI[ KOMIICTCHIINH

KO}:{ 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHUC

Kpurepun olileHHBaHMs pe3yIbTaTOB 00yUeHHUs

HHIUKATOpa pe3ynbTaTa o0ydeHHs 1-2 3 4 5
JOCTHKEHHSA T10 AUCTIUIUTIHE
kommeTernmn (MJ1K)
VYK-1.1. 3nate: 31 akryanpHble | He 3Haer akryanmbHble | 3HAeT Ha  HH3KOM | 3HAeT Ha  CpeAHeM | 3HaeT B
OcymiecTBiseT BBIOOP | MCTOYHUKA WCTOYHHUKH YPOBHE  aKTyaJlbHbIE | ypOBHE aKTyaJIbHBIE | COBEpIICHCTBE
aKTyaJbHBIX nHpopManuu o | uapOpMaUH 0 | UICTOYHHKH HCTOYHHKH aKTyaJIbHbIC
POCCHICKHX U | COBPEMEHHBIX COBPEMCHHBIX nHpopMannu o | uaopmaun 0 | UCTOYHHKH
3apyOeKHBIX 6ubmmorekax Python | 6ubmuorekax Python | coBpemeHHBIX COBPEMEHHBIX uHpopmauu 0
HCTOYHHKOB, a TaK K€ | JUI1 aHAJIW3a JAaHHBIX | JAJII aHAJIM3a JaHHBIX 6ubnunotekax Python | Gubmrorexax Python | coBpemeHHBIX
MIOUCK, cbop u JUIsl aHAJIU3a NaHHBIX JUIsl aHAJIU3a JaHHBIX 6ubnunorekax Python
00paboTKy JUTS aHAJTU3a TAaHHBIX
uHpOpMaIuH, VYMeTh: V1 | He ymeeT | YMeeT Ha HH3KOM | YMeeT Ha  CpeiHeM | YMeer B
YK-1 HE00X0oANMOM JUIS | OCYIIECTBIIATh IOHUCK, | OCYIIECTBIATh IIOUCK, | YPOBHE OCYIIECTBIIATH | YPOBHE  OCYIIECTBIIATH | COBEPIICHCTBE
pemeHus cOOp ¥ TOATOTOBKY | cOOp M TIOATOTOBKY | HOMCK, coop U | TOUCK, cbop U | OCYLIECTBIATh IIOHCK,
NOCTaBIICHHOM 3a/1a4y | JAHHBIX JUIA aHAJIM3a | JaHHBIX AU aHAM3a | TOArOTOBKY  JAHHBIX | MOATOTOBKY JQHHBIX JUI | cOOp M  TOITOTOBKY
JUISL aHaJIM3a aHaIM3a JIAHHBIX JUJIsI aHAJIM32
Brnaners: B1 | He Bnaneer nHaBbikamu | Brnageer Ha Huskom | Brmameer Ha cpeanem | Bmageer B
HaBbIKAMHU MOATOTOBKH U | ypoBHE HaBbIKAMHU | YpOBHE HaBBIKAMH | COBEPILICHCTBE
MOATOTOBKH U | 00paboTKM  JTaHHBIX | MOJATOTOBKH U | TIOJrOTOBKH U | HaBBIKAMH
ob0paboTtku  maHHBIX | cpexcTBamu Python 00paboTKn JMaHHBIX | 00pabOTKH JIAHHBIX | MMOATOTOBKHU u
cpenctBamu Python cpenctBamu Python cpenctBamu Python 00paboTKM  JaHHBIX
cpencteamu Python
YK-2.1. [MpoBoaut | 3Hate: 32  oranel | He 3Haer oTambl | 3HaeT Ha  HU3KOM | 3HaeT Ha  cpenHeM | 3Haer B
aHaJU3 MOCTABJICHHOW | MHTEIUIEKTYaJIbHOTO HMHTEJUIEKTYaJIbHOTO YpOBHE 3Tamnbl | YpOBHE 9TaIbl | COBEPILEHCTBE OTAllbI
nend U GOpMyNIHpyeT | aHanmza JTAaHHBIX, | aHANN3a JTAaHHBIX, | MHTEIJIEKTYaJIbHOTO HMHTEIJUIEKTYyaJIbHOTO MHTEJUIEKTYaIbHOTO
COBOKYITHOCTh THUIIOBBIC 3aJ]a4M | TUIIOBbIC 3aJla4M | aHaum3a JIAHHBIX, | aHaAIU3a JIAHHBIX, | aHaJIH3a JIAaHHBIX,
B3aUMOCBSI3aHHbBIX aHaJM3a JIaHHBIX aHaJM3a JIaHHBIX THUIIOBbIE 3a]a4y | THIIOBbIE 3aJa4y | TUIIOBbIC 3a7a4yu
VK-2 3ajad, KOTOpBIE aHaJIM3a JIAHHBIX aHaJIM3a JITAHHBIX aHaIM3a JIAHHBIX
i HEOOXOAMMO pEUINTh | YMETh: Y2 | He yMeeT | YMeeT Ha HHU3KOM | YMeeT Ha  CpeAHeM | YMeeT B
JUISL €€ TOCTHIKEHUS (hopmynupoBaTh (hopmynupoBaTh ypOBHE YpOBHE (OPMYIHPOBATH | COBEPIICHCTBE
3a7a4n aHaiM3a | 3a/1a4u aHanu3a | GOpMyIMPOBaTh 3aJja4M aHaJM3a JaHHBIX | (OPMYIHPOBATH
JaHHBIX B paMKax | JaHHBIX B  paMKax | 3aja4n aHajM3a | B paMKax MOCTABJIEHHOH | 3ajauyu aHaJIM3a
MOCTaBJIEHHOH LieNn MOCTaBJIEHHOH Lien JaHHBIX B  paMKax | IeJH JaHHBIX B paMKax

IIOCTaBJICHHOMN oeiaun

MOCTaBJICHHOM 0eian




KO[[ KOMIICTCHIIMH

KOIL 1 HAMMCHOBAHUC

KOII 1 HAMMCHOBAHUC

Kpurepun onileHrBaHus pe3yIbTaTOB 00yYeHHUs

HHAMKaTOpa pe3ynbrara o0yueHus 1-2 3 4 5
JOCTIDKCHUS 0 TUCIHIUTIHE
kommeTermn (1K)
Bnanets: B2 | He Bnaneer HaBeikamu | Brmameer wa Hm3koM | Brmameer Ha cpemnem | Bmameer B
HaBBIKAMHM  AQHAJIW3a | aHaH3a JAaHHBIX | YpOBHE HaBBIKAMH | YPOBHE HaBBIKAMH | COBEPIICHCTBE
IOaHHBIX cpeacTBaMu | cpexctBamu Python aHaAIM3a JIaHHBIX | aHAJM3a JAaHHBIX | HaBBIKAMH  aHaIW3a
Python cpencreamu Python cpencreamu Python JOaHHBIX  CPEICTBAMHU
Python
YK-2.2. Bribupaer | 3Hath: 33 | He 3HaeT | 3HaeT HAa  HU3KOM | 3HAeT Ha  CpeAHeM | 3HaeT B
ONTHMAJBHBIN CHOCOO | COBPEMEHHBIE COBpEMEHHBIE YPOBHE COBpPEMEHHBIC | yPOBHE  COBPEMEHHBIE | COBEPILECHCTBE
peleHus 3ana4, | OMOIMOTEKN u | bubmmoTeku U | OMOJIMOTEKH U METO/BI | OMOMMOTEKH W METOIBI | COBPEMEHHBIC
UCXOIS u3 | merogel Python mnst | metomsr Python mms | Python nanst amamusa | Python ans  amanmsza | GuGnuHoTEeKH u
HMEIOLINXCSl PECYPCOB | aHaIM3a JAHHBIX aHaIM3a JIaHHBIX JaHHBIX JaHHBIX meroael  Python mis
U OrpaHUYCHUIN aHaIM3a JAaHHBIX
YMmets: Y3 BeiObupath | He ymeeT | YMeeT Ha HH3KOM | YMeeT Ha  CpeiHeM | YMeer B
OINITHMAJIbHBIC OCYIIECTBIIATH IIOHCK, | YPOBHE OCYIIECTBILTH | YPOBHE  OCYIIECTBIISTH | COBEpIICHCTBE
OouboTeKkn u | cOOp ¥ TMOATOTOBKY | TIOWCK, cbop U | TIOHUCK, cbop U | OCYIIECTBIATH IIOHCK,
METOABl, HCXOAS W3 | JAHHBIX JUI aHAIW3a | MOATOTOBKY JAHHBIX | IIOATOTOBKY AAaHHBIX JUIsL | cOOp ¥ HOATOTOBKY

HMEIOIINXCS PECYPCOB
Y OTpaHUYEHUI

JJIA aHaJIn3a

aHaJIn3a

JAaHHBIX IJI aHaJIn3a

Bnanets: B3 | He Bnaneer HaBbikamu | Brnageer Ha Huskom | Brmameer Ha cpeanem | Bmageer B
HaBBIKAMU HCIIOJIb30BaHHMS YpOBHE HaBBIKAMHU | YPOBHE HaBBIKAMHU | COBEPIICHCTBE
HCIIOJIb30BaHMS Pa3ITUYHBIX HCITOJIb30BaHHUS HCITOJIb30BaHHUS HaBBIKAMHU
Pa3TUYHBIX OMOIUOTEK U METOJIOB | Pa3INYHBIX pa3IuYHbIX  OUOJHOTEK | MCIIOJB30BAHHS
6ubamorek u meromos | Python 6ubIMoTeK W METOMOB | M MeTomoB Python Ppa3Iu4HbIX
Python Python OMOIMOTEK U METOLOB
Python
IIKC-3.2. 3HaTh: 34 | He 3HaeT | 3HaeT Ha  HHM3KOM | 3HaeT Ha  cpeAHeM | 3HaeT B
PaspabatsiBaer MaTeMaTHYeCKue MaTeMaTH4eCKue YpOBHE YpOBHE MaTeMaTHYECKHUE | COBEPIIEHCTBE
KOMIBIOTEPHEIC METOIbI U | METOJBI U | MaTEeMaTHYECKHE METOJbl U OHOIMOTEKH | MaTeMaTHYECKHE
MOJIEINA oubmuorekn Python, | 6ubnuorekn Python, | meroast u 6ubnuorekn | Python, wucmons3yembie | MeToIbI "u
KC-3 TEXHOJIOTUYECKHUX UCIONIb3yeMbIE  TIPH | UCIoJb3yemble  mpu | Python, pu paspabotke | 6ubnuorexu Python,
MIPOIIECCOB U | pa3paboTke pa3paboTke HCTONB3yEeMBIE  TIPH | KOMITBIOTEPHBIX WCTOJNB3yeMBIE  TIpU
o0opymoBaHuUs KOMITBIOTEPHBIX KOMITBIOTEPHBIX pa3paboTke MoJierei aHanmm3a | pa3paboTke
Mozenei aHalM3a | MoJenen aHaJlIM3a | KOMIbIOTEPHBIX JlaHHBIX KOMIIBIOTEPHBIX
JTAHHBIX JTAHHBIX MoJieei aHaju3a MOJICIIeH aHam3a
JAHHBIX JTAHHBIX




KO[[ KOMIICTCHIIMH

Kox u HanmeHoBaHME
UHAUKATOpa
JOCTHKEHHS

kommeTermn (1K)

KOII 1 HAMMCHOBAHUC

Kpurepun onileHrBaHus pe3yIbTaTOB 00yYeHHUs

pe3ynbrara o0yueHus 1-2 3 4 5

T10 AUCTIUIUTIHE
YMerb: Y4 | He ymeer mpuMeHsATh | YMeeT Ha HH3KOM | YMEET Ha  CpemgHeM | YMeeT B
MPUMEHSTH MaTeMaTHIECKHe YPOBHE  HPUMEHATH | yPOBHE MIPAMEHATH | COBEPIICHCTBE
MaTeMaTHIECKHe METOJIBI U | MaTeMaTH4ECKHe MaTeMaTHIECKHe TIPUMEHSATH
METOIBI u | oubmmorexku  Python | Metomsl n 6ubimoTekn | METOABI W OHONMMOTEKH | MaTeMaTHYECKUE
ombmmorekn  Python | ms paspabotku | Python st | Python mns paspaGotku | meTombr u
JUIs pa3paboTKU | KOMITBIOTEPHBIX pa3paboTku KOMIIBIOTEPHBIX 6ubnumotekn  Python
KOMITBIOTEPHBIX MoJenen aHaIM3a | KOMIBIOTEPHBIX Mojenen aHanmM3a | ais pa3paboTku
MoJenen aHaiM3a | TaHHBIX Mojienen aHajM3a | JaHHBIX KOMITBIOTEPHBIX
JaHHBIX JAHHBIX Mojienein aHaJm3a

JaHHBIX

Bnagers: B4 | He Bnaneer HaBelkamMu | Brnaneer Ha Hu3koM | Brmameer Ha cpenHem | Brmanmeer B
HaBBIKAMHU peanuzany Mojeseil | ypoBHE HaBbIKAMHU | YpOBHE HaBBIKAMH | COBEPILCHCTBE
peanuzanu MOAENEH | aHaIM3a JaHHBIX | pealM3allid MOJCNEH | pealu3aldyl  MOJeNei | HaBBIKAMH
aHaImn3a JaHHBIX | cpenctBaMu Python aHaIMn3a JaHHBIX | aHAIN3a JaHHBIX | pealn3alui MOJeINeH

cpeactBamu Python

cpeactBamu Python

cpeactBamu Python

aHaJIN3a JAHHBIX
cpeactBamu Python
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o0ecre4eHHOCTH JUCHUTIJIMHBI (MOXYJIs) y4eOHOH M y4eOHO-MeTOANYeCKOM JINTepaTypoi
Jucnurminna: Matematuka u Python ais ananu3sa qaHHBIX

Hanpagsnenue noarorosku: 18.03.01 Xumuueckast TeXxHOI0TUS
Hanpasnennocts/mpoduiib: XuMudeckasi TEXHOJIOTUs epepaboTku HedTH U rasa
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bospmmuos, M. I'. BeluncnurenbHbie
METOIBI anreOpbl W aHamm3a: ydeOHOe
nocoone / M. TI. BospmmnoB. -
CaparoB: By3oBckoe o0pa3oBaHue,
2020. - 225 c.
http://www.iprbookshop.ru/93065.html
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Tponus, M. I1. OCHOBBI IpUKJIaTHON
anreopel: yueoHoe mocodue / M. I1.
TpormuH. - 2-e u3f., crep. - CaHKT-
ITerepOypr: Jlans, 2020. - 288 c.
https://e.lanbook.com/book/139282
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Kpamep, Tapampn MaremaTtudeckue
Metonsl cratuctuky / I"apansn Kpamep;
nep.: A. C. Mounun, A. A. Tlerpos; pexn.
A. H. Koamoroposa. - Mocksa,
Wxesck: PerymspHas u XxaoTuueckas
JVUHAMHKA, MHCTUTYT KOMIBIOTEPHBIX
uccinenosanuii, 2019. - 648 c.
http://www.iprbookshop.ru/92046.html
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Maxkuamm, Yac Python u aranms
naHHEIX / ¥Yac Makkunnn. - Python
aHanmu3 naHHBIX, 2024-10-28. - Caparos:
IMpododpazosanne, 2019. - 482 c.
http://www.iprbookshop.ru/88752.html
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MGTOI[I)I OIITUMU3AITUN: TCOpUsL n
QNrOpUTMBL:  yuyeOHOe mocobue s
By3oB / A. A. Uepnsx, C. A.
bormanosuu, XK. A. Yepnsk, 0. M.
MeTenbCKuii. - 2-¢ u31., UCTpP. U JOI. -
Mocksa: FOpaiit, 2020. - 357 c.
https://urait.ru/bcode/453567
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Ienynpko B.M. SI3bIK
MIPOrPaMMHPOBAHUS BBHICOKOTO YPOBHS
Python. ®yHKUMHM, CTPYKTYpHI JaHHBIX,
JIOTIOJTHUTENbHBIE MOJYNH
[OnexTponHBIi  pecypc]:  yueOHOe
nocobue/ Ulenyapko B.M. - DnexTpoH.
TEKCTOBBIE JaHHbIe. - PocToB-Ha-/loHy,

Taranpor:  M3matensctBo  FOsxHOTO
¢denepansHOTO yHHBepcuTeTa, 2017.-
107 C.- Pexum JlocTyna:

http://www.iprbookshop.ru
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